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Macroeconomic Effects of Price Shocks: A Simulation Study

REPGNSIB]LH‘Y for the high rate
and acceleration of general pwice in-
flation in the United Statea that char-
actarized most of the last decads, as
well sa for declines in real economic
activity, has often been atiributed to
a large extent to accelerations of pri-
mary commadity prices.! 2 Frequantly,
surges in such prices stammed from
sbrupt changes is supply conditions.
Well-knewn examplea are the price
explesions that accompanied or fol-
lowed the ahortfblls in the suppli
grain and other foodetuffs in 1972-73
and OPEC’s curtailments of crude oil
production in 1973-Y4 and 1978-80.
Price responsea, whether they resualt
from the impersonal mechanimm of
the market or from decigions by metn-
bers of a cartel, are the natural con.
comitanis of these “supply shocks"
and tend to clear the market under
the new aupply Mndltmnn

Other commodity price increases ye-
sulted from "demand ghocks.” For ex-

ample, prices of nonferrous metals

rose sharply in 1972-T8 in the wake
of aimultaneous upswings in the busi-
nesg cycle in the industrial nations,
while incresses in the productive ea-
ﬁrgdfnr many of these matals wera

ited.

A third clama of price ahocks, not
precipitated by either supply or
demeand shocks, may be callad “insti-

Nore—{iig Eckatein, Murvin Kosters, Joal
Pophin, and Richard Wertheimer made helpfol
commants on 4 preliminary draft of this article.
'The extensive underlying computer simulatjons
weps parfermed by Broce Enker.

of .

tutional” price shocks, They are the
result of {public or private)} policy de-
cisions. Recent examples were the in-
troduction and subsequent removel of
genaral price and wage controle in
1%71~74 and the decontrol of domestic
erude oil during 1978-81.

In conventional macroeconometeie
models, which are essentially

demand—drivan ath
Frice responses)

uwhtuhnnal price shocka are handled
in the same way. From the standpoint
of the model—as from that of buyers
in actual markete—these two kinds of
shocks are basically indlstingaishable,
both appearing as price shocks. Thoa,
in order to incorporate them into a
model asimulation or forecast, it is
thuaunlly ne-met;:imw mi;lrat to tranalate

am into r ITor-image price
shock.?

A demand ahock, unlike a supply
shock, can usually be incorporated ag
an explicit modal input. A shift in
demsnd can be rapresentsd by euch
variables a5 a change in sales, orders,
inventories, or capacity utilizetion;

the resulting price change & an en-
dogenour rasponse. Of course, if the

traat, analyzes and comparea short-
and medium-term effects on major
macroeconomic variablez of & broad
variety of price shocks ma estimeded
from aimulations with the BEA quar.
terly econometric model. More apecifi-
cally, the prices subjected to shocka
include prices of both pri cHI-
modities {or "basic m 1 and
final products. The variables affected
include GNP, major GNP compo-
nents, the GNP and personal con-
expenditures implicit price
dﬂil&burs, shares of national income
by typa of income, the unemployment
rate, and interest rates. In all baé one
of the cases—an incresse in farm
product prices—the cause of the shock
(i.e., whether a supply or & demand
shift or & policy decision) iz not speci-
fied; rather, the shock is treated as an
exogenoas price change.

The simulations are highly stylized
rather than faijthful representations
of the real world, so that one can
deriva useful generslizations. Howev-
er, approximations to realistic cases
can often be made by appropriste in-
terpolation or extrapolation. On the
basls of this study, two goneralize-
tipne can be made concerning the ef-
fects of price shocks: (1) The effects on
real GNP and unemployment, as well
as on the general price level, ave uso-
ally strong; and (2) the magnitudes of
these effects differ substantially
among different types of shocks and
are aleo sensitive to the economic and
monetary policy envirenments in
which they ocour.

The first section of the article out-
Unhes the structure of the price-wage
gector of the BEA model to provide
the necegsary backgyound for under-
standing the mechaniems invelved in

4. The dis b bipn between " pritary sommod (4eg™ and
Yhase seatarials” i ecplained Bolow.
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the priceshock simulations.® The
second section describer the general
methodology used in the simulations
and tha cases for which simulationa
were run. The final section presents
amd analyzes the results.

The Price-Wage Sectox: An
Overview

In_tha BEA model, prices—or more

precisely, implicit price

fhereafter referred to as “deflators™,
as defined in the national income and
product ascounty (NIPA's)—are large-
Iy determined in & “w “proceas-
ing" framework. Producer prices of
energy and farm products and prices
of imported commodities are exope-
noaa.® Together with wage rates or
unit lahor costs and demand pressure
variables, sich ag capacity utilization,
the unemployment rate, or manufac-
turers’ new orders, energy and import
prices explain producer prices of five
clagsses of “bagie materinle,” the
lowest tier of endogenous prices; the
five commmadity groups are primary
iron and steel products, primary pon-
forrouz metal producte, nohmetallie
mineral producta, lumber and wood
products, amd primary nondurable
products.”

Basic materiale prices, alomg with
varigbles (including energy prices)
similar to those used in the equations
for basic materials prices, in turn de-
termine producer prices of finished
consumer poods and, throogh the
lattay, defiators for corresponding per-
eonal  consumption  expenditures
(PCE) components and for business
purchasea of motor wehiclea, Similar
eguationy determine {directly) defla-
tore for monconsumptlion goods pur-
chases. In pddition, the producer price
index for ferm products largely ex-
plains movements in the PCE deflator

deflatore -
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for food snd beverages and producer
enargy prices determine correspond-
ing PCE deflators for enexgy products.
Other equations, not involving inter-
medigte goods prices but with the
wage rete or unit labor cost playing
the dominant role, explain move
ments in deflators for nonenergy serv-
ices (axpapt the deflator for govern-
ment employee compenaation, whirh
#a exogencus).

The basic wage-rate varighle—the
change in compensation per hour for
the nonfarm business sactor excluding
houging—dapends primarily on the
inverse of the overall unemployment
mate (adjusted for chapgea in the
“high-employment”  unemployment
rate) and legged changes in the PCE
price deflator. The inverse form of the
unemployment rate ingrodwces an im-
portsot noniinearity into the model
and is hased on the assumption that
in tight labor markets (reflected in
low unemployment rates), wage rates

much mora sensitively to the
availability of workera than in loose
labor markets. Short- and long-run
changes in the PCE deflator have dif-
ferent influences on the change in the
wage rate; the short-run elaasticity
(ie, up to 1 year) of the wage rate
with reapect to consumer prices is (.5,
while the longrun elesticity is 0.9.
These gradaated effects are based on
the sasgumption that short-run
changes in the inflation rate are
much less firmly implanted in expec-
tations of Mature inflation than are
longer run changes and, wccordingly,
have less of an influence on wage
rates, The differential also reflects
the short-run fixity of union wage
contracts,

Description of Model
Slmulations

General methodology

The analysin of price shocks in a
macromodel context is essentially an
adaptetion of “muliiplier” analysis.
Multipliers measure the changes in
endogenous variables that are in-
duced by a unit chenge in an ezoge-
apiz variable or by an exogenous
¢hange in an emdogenous variabie.
Usually, it is such pelicy-determined
variables as Federal expenditures,
taxes (tax rmtes or direct receipts ef-
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fects), and money supply that are the
subjects of the meltiplier analysis
and, &ccordingly, ave the variables
that are changed exzogencuely.® For
this study, it is price indexes or im-
plicit price deflators that are
“shocked” {i.e., changed), in each case
by a fixed percentage, although these
percentages differ for different cases,
as will be explained shortly.

In linesr models, mullipliera are
fized parameters of the system; ie.,
once such a pwxlel has been esfimat-
ed, its multipliers can be directly cal-
culated apd takenm to be walid under
all economic environments and for
different assumed amounts of exoge-
nous change. Because most macree-
ronometric models, including the BEA
model, are—realistically-—nonlinear,
guch invariance does not hold; accord-
ingly, multipliers must be determined
by model simalation under apecified
eonditiona, The procedure is to run a
“eomtrol” selution of the model,
obtain another solution with the
changed input (in the present study,
the price shocks), and finally, to meas-
ure the differences between corre-
sponding outputs of the shocked and
the control solutions.

Two control solutions, each extend-
ing over & B-year (20-quarter) period
and representing different cyclical
gtates of the aconomy, were utilized.
In one control solwfion, s relatively
high anemployment rate—between
7% and 8 percent {i.e., near the mid-
point of its actual renge during the
last § years)—waa mainteined; in the
other, a relatively low rote—beiwesn
5% and 6 percent—was maintained.?

iated by tha practicsl yequiretsent thak bn ssch in
etence, histovical Bvaln of tha noemplcrment rete in
tha sarly queriem of the simalailon peciod ke within
or near the desired ranga
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All of the price-shock simulations
wore min with the high-unemploy-
ment control selution; in one case, the
low-unemployment solution was alao
uged in order to axamine tha sensitiv-
ity of the results to this alteration of
the economic environment.

For each shocked solution, exoge-
nous adjustmenés to the relevant
price indexes or deflators wers mada
as follows. Where the shocked price
index or deflator is itself exogemous,
it level was set in eech quarier at a
fixed percentage sbove its correspond-
ing control golution lavel. Whera the
price index/deflater in endogenous,
adjustments were made to the inter-
cept of the squation that explains it
in order to yield a fixed-percentage in-
crenss in the price, before model foed-
bhacks, relative to correspording con-
trol golution levels.

For multiplier analysis in which
income or product flows are shocked,
it is meaningful to compare maulta
for common dollar amounts of all
shocks. The appropriate analeg for
price multipliers, however, involves
shacke of varying sizes because differ-
ent prices have different weights in
tarme of the proportion of GNP that
is directly affected. The approach
used to solve the weighting problem,
and thereby to facilitate comparisons
among price shocks, was to seale the
zize of each shock go that its “direct”
offect (i.e, its effect before system
feedback) on the GNP defiator ia a
common fixed-percentage increase,

More specifically, the size of each
shack was set 20 ag to raise the GNP
deflator 1 percent above ie corre-
sponding control solution level by the
fourth quarter after the introduction
of shock, as a result of direct effects
only.’ Normalizetion in tha fourth
gquarterr allows for lege in pass.

of intermediate goods
{enerpy, basic materiale, and farm
products) prices. For a shock in the
deflator for a final-demand compo-
nent, the direct effect is the percent-

10. Although, an noted, in B noolivesr cmbim, mulb-
piiues 2an with the alee of e exogoaoue chenge,
mm‘:ﬁriﬂhflﬁnmﬂnhﬂtwam
wta ren@a af varistion of the input. Accordingly, oo
Hmubsdions of larger or smallor chanprs in amy price
were prapared for this srticle, Slosideaty, st perioiente-
ﬁmdmmdthupﬂlwudmlwprhmuhof
the sune magnituda have mymmeirie
pfiects; eccordingly, a0 inddsaced of oegative price
shocks are reported.
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age increase in the deflator multiplied
by the relative weight of that compo-
nent in real GNP, For a shock in the
price of pn intermediate good, the
direct affect on the GNP defiator ia
calenlated om the basis of the pass.
through of the price {ie, cost) in-
crease to final-prodoct prices, '

Where necessary, the direct effect
woa sorted out from indirect (e,
maodel feedback) effects by a simula-
tion in which all the normally endog-
enous variables in the model except
pricea were exogenized. An important
variabla in the excgenized set is the
private nonfarm sector wage rate,
which accounts for meat of the system
feedback to prices. {In addition, cer-
tain other adjustments to eliminate
inappropriate feedbacks were made.}

Ad.koe  modifications o model
structure—Certajin  aspects of the
BEA model’s structure that ere not
critica] for most applications of the
model are significantly misspecified if
it is oead to price shocks, es-
pecially for pericds longer than 2 to 3
yeara—the typical forecasting horizon
over which the model is consideved
ussful. Accordingly, the following spe-
cial modifications to the structure
were introduced for this study. :

(1) Government purchases of goods
and gervices are ordinarily exogenous
in current dollars hecause they reflect
budgatary apprupriatium, which are,

of course, made in current dollars. In

larga unezpected price changes, real
purcheses will not be modified to com-
penepte fully for them. Accordingly,
the following assumptions were made:
(8) AN national defense purcheses
were made exogenous in real terms;
ie, real purchases are unresponsive
to price shocks; and (b) current-dollar
State and lo-t;:nl noncompensation pur-
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gurance benefits, which are ordinarily
exougenous, were sssumed to respond
to tha lagged change in the Comsumer
Price Index (CPI} to reflect the actual
indexation of most transfer paymenis.
Specifically, social secority benefits
were fully indexed to the CPI and
other Faderal transfers were aseumed
to increase in the shocked solution
relative to the control solution by 0.26
timia the corresponding difference in
the lagged CPI due to a price shock.

{2) Bacause there is a tendency to
edjust weage rates in the government
sector to comparable wape-rate
changas in the private sector (al-
though in recent years, less then pro-
portionally), governmeni employee
compensation peyments and deflators
(both axogenons) were modified in the
price-shock simulations by setting the
percent difference from the control so-
lution values in the ¢ompensation de-
flators in quarter ¢ equal to 0.7 times
the corresponding difference in pri-
vate nonfarm compeasation per hour
in quarter 2,12

{4) Crude adjustments ware made to
the foredgn czchange rate in reaponse
to changes in net foreign investment
and in short-term interest rates that
are induced by the price shocks. The
change in the valua of the dollar, in
turn, affectz the wolome of exports
and the deflator for imports.

Monetary accommododion of price
ghooks. —The question ariees what as.
sumption should be made about mon-
etary policy in the presence of price
shocks, The assumption ueed for most
of the gimulations analyzed in this ar-
ticle is that monetary policy is nonac-
commodating, Specifically, the M2
variant of the money supply, which is
the principal exogencus monetary
policy ingtrument in the BEA model,
is held unchanged from its conirol eo-
lution levels in the shocked solution.}*

The rationale for this course is that
with the money supply {ized, a pnca
shock should result [a]lmng

12, hm.'liw widfoatente in socinl security benefits

ar-de weour iy onoe B ysar—oa
Jaly 1 thni:rmrlndnnﬂmlmlhrthu]m.
Howavar, In beeping with the stylized nature of these

mﬂ:ﬂumﬂmmmmlnlm-

18, M2 containe saoall tow and savings deposita,

money market uods, reparchose agree
renty, eid BEuradollar maddimnwdlmmd
and currency,

dapuaih, othor deposita,
which defiue M1, M1 in sedogeous in the oroded eod
e ralated to M2,
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cient time for market participante to
make adjustments) in 4 change in rel-
ative prices, hot not in the aggregute
price level or, in the lomg rum, in the
level of economic activity. This out-
come would materialize, according to
theory, becanse the axogenous price
increase inducea substitution by pur-
chasers toward commodities whaose
prices did not initially increase (and
that have, therefore, fallen in a rela-
tive sensa} and away from the com-
modity whoga price incressed. This
demand response, in turn, tends to
reduce the price of the shocked com-
modity, thus partly offsetting the ini-
tial increase, and fo increase the
prices of the substituted sommodities.

An  “accommodative” moaetary
policy cannot be unambiguously de-
fined. The ¢riteria for such a policy
ean be specified alternatively in terme
of monetary aggvegates, intevest rates
{short-term or lengterm), or measiires
of economic activity, such as real
output or employment (or its comple-
ment, unemployment).* For thia
gtudy, a monetary accommodation as-
sumption wan specified in terms of a
monetary aggsregate. Spavifically, M2
wap set 1 percent above the control
solution levels (e, the levels main-
tained in nonactommodating cases) 1
Alternative gimulations (ie., with ac-
commedationd were run for the case
in which the low- as well a5 the high-
unemployment control solution was
waed

The rationale for this criterion of
accommodation ig that if pricem of
commodities other than the shocked
commedities are “yigid,” i.e., unre-
apanam to demand shifta, the 1-per-
tent increase in the money supp].].r is
just enough to satisfy the additional
trangactions demand for money asso-
ciated with the directly generated 1-
percent increase in the GNP deflator;
it is not enough, however, to satisfy
the additional transactions demand
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With a stable velocity of money (ratic
of the money supply to ¢urrent-dollar
GNP), there would ba no change in
real GNP other thar that resulting
from secondary price effects. ¥

Although a more accommodating
criterion—for example, increesing the
money supply to satisfy the additional
transactions demand associated with
the secondary changes in the price
level—could have besn used, this was
not done because the intent was only
to bracket the probable mometary re-
sponse. Of course, there is a broad
epectrum  of policy responses—one
that includes fiacal as well as mone-
tavy policy—that could be uzed io
mitigate the effects of an exogennus
price ghock. Model simulation could
also be used to study the mitigating
effect of these policy responses, but
thia kind of analysia is beyond the
scope of this article.

FPrice shock coses

Simulations with the BEA model
ware run for seven canes, deaigmated
by the name of the price thet is
shocked. The firat three cases relats
to increases in the prices of primary
commodities or basic materials. The
remaining four cases relate to in-
treases in the prices of Anal prodacts.
Except in case 4, price increases are
for specific commeodities {(or commod-
ity groups) or services; these increases
therefore result (at least initially) in
relative price changes. In ¢ase 4, the
price increase is for goods and serv-
jices in general {represented by simul-
taneous Increases in final-prodoct de-
flators). The final three cases relate to
specific final producta with differing
elasticities of demand or impacts
upon wage rates and are designed to
study the macroeconomic effects of
these factops.

In order to indicate the seneitivity
of remilin to different economic envis
renmentda 8nd to different sssump-
tions about menetary accommodation,
alternstive simulations were run for

18. Initinlly, an InLirest-rate critarken of Becommo-
dation wan consldnred. , m short-term Indar-

and highwr price lmmis Hrwever, becawse it fwens out
that mren with nonsccrmaroodetion, imterost et
mtullyrlllbdwmhulwhtmkuh b o reault
ﬂmhundmnﬂtmuw.mhm'ﬂnﬁ
toally have reuliad im 8 bower moosy supply than

tha soniral nolution.
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case 1 with accommodating monetary
policy, using the high-unemployment
control solution, and with and with-
out accommodeting monetary policy,
using the low-unemployment control
golutions.

Coge 1. Price of domestic crude
0iL~To yeflect an inecresse in the
price of domeatic ofl, the predocer
price index (FPD} for refined petro-
leum was increased sbout 21 percent
sbove corresponding control eolution
levaly.?? Also, the PPI for electricity
wae increased 2.8 percent, an amount
that reflects the small share of oil as
a foel sowrce dfor electricity gemers-
tion, Under sn assumed long-run
price elagticity of demmnd for ofl of
—0.25, the increase in the price of oil
resulia in a reduced volume of vil im-
porte (which are exogenous in the
madel}.

Cage 2. Price of primary fron okd
steel products.—The FFI for primary
jron and stepl produceis, ao endog-
enous basic materiale price, was in-
creased about 23 percent.

Cage 8, Price of farm products,—The
PPl for farm products was increassd
20 percent above corresponding con-
trol-solution levels. Because gross
farms product and farm proprietors’
income are explicil model variables, it
ia meaningful, in terms of the model
structure, to pssume that an suwiono-
mous reduction in farm output (and
thus gross farm product) i.e., & supply
shock—is the cause of the increase in

farm product and, in the first quarter
of the mmulatmu, a $Z¥ billion (1972

Mﬂmﬂnﬂuﬂuﬂnmmﬂm
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in groas farm product is a 5¥-percent
decrease in farm output and a Z-per-
cent decrease in intermedints prod-
iz conmumed. Farm  proprietors’
income incremsea an average of 60
percent, as increapes in farm prices
far cutweigh production loases. ¥

Casge 4. Implicit price deflators for
final products —All final prodact de-
flators, except thoge for imports and
compensation of government employ-
ees, were increased about 1 percent.
In addition to its maln purpose, this
simulation may be used to represent a
stylized ramaval of price controls,

Case 5. Implicit price deflator for
constiner purchoses of new and net
tsed auwlomobilen—Thiz case illus-
trates the effects of shocking a dafla-
tor for a consumption component with
a high price elasticity of demand, in
this case -1.1. The deflakor, which s
basicelly endogenous, was exogenocue-
ly inoreased 28 perpent.
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Cose 6 Implicit price deflator for
personal consumption expenditures for
household operniion, except gas ond
eleptricitv.—Thia casa illustrates the
effecta of n price shock for a consump-
tion component with a low price elas-
ticity of demand, -0.14. The deflator
{(which, again, is basically endogencus)
was sxogmualy increased 43 percent.

Cage 7. Implicit price deﬂumr for
irmemmt in producers’ duruble
equipment, excepi motor vehicles.—
This case illustrates the effects of in-
creasing the price of a nonconsump
tion component of GNP, which amldn
a price-wage spiral. The deflator (also
basically endogenous) was increased
exogenously 14 percent.

Analyeis of Results

In what follows, an analysis is first
mada of the principal simuiationa, i.e.,

simulations for all cases., Then, for
casg 1, low-unemployment (LU) and
aceommodeting monetary  policy
(AMP) allernativea are compared
with their HU amd NMP counter-
parta,
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Frincipal simulations

The analysis of the principal simu-
lations proceeds asg follows: {6} case
1—the dpmestic crude oil price
shock—is used as a bhase case; (b)
cagee 2 through 4 are comparad with
case 1: and (¢} casesn § through T, rep.
resenting shocks to apecific final prod-
uct deflators, are compared with case
4 and with one another. Where other
comparizona are of interest, they are
also made. Tables 1.1 through 1.7
show, for the HU/NMP varianta of
casca 1 through 7, respectively, differ-
ences between priceshock and con-
trol-solution values for major sconom-
ic variables ot selected horizons (quar-
tera) of the simulations. Chart 5
ghowa, for the same cases, the percent
differences {price shock case less con-
trol ecdution) in the GNP deflator and
in real GNP, respectively.

Case 1. Price of domestic crude
0il—The increase in the price of do-
mestic crude oil results in gradual in-
crepges in the GNP deflator relative
to the control zolution. By the fourth
guarter, the GNP deflator is 1.4 per-
cant above the control-solution level
and the difference continues to grow

Tabde 1.1=Elfe¢ts of Price Bhaths: Case 1. Price of Domestic Crade Oil
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through the 16th quarter to 2.1 per-
cent, then narrows slightly. Initially,
the difference reflects the gradual

of higher oil prices; later
it increasingly reflects the interaction
of the wage rate and consumer prices.
The GNP deflator is up slightly more
than the PCE deflator, mainly be-
cause there is a reduction in relative-
ly high-priced oil imports. The oil
price shock increases the inflation
rate only temporarily; annual rates of
increase in the GNP deflator are up
more than 1 percentage point only
during the first year. However, the
price level remains substantially
above the control solution over the
whole simulation period, showing
only a slight tendency to retreat
toward it in the fifth year.

The higher price of oil and its sec-
ondary inflationary effects result in
reductions in real GNP relative to the
control solution of roughly the same
magnitude. The decrease is largest—
2.1 percent—in the 17th quarter, one
quarter after the peak increase in the

GNP deflator, and remains large
 thereafter. The rates of change in real

GNP and in the GNP deflator move
sharply in the quarters immediately
following the price shock; then the
differences from the control solution
diminish rapidly to small amounts for
the remainder of the period. This pat-
tern is also typical for the cases that
follow.

Jegemadnsds
u consumer oi ucts—gaso-
line and home heating oil—and of

electricity (also due to the oil price in-

., real

crease) directly reduce consumer pur-
chases of these energy products and
also of motor vehicles, especially rec-
reation vehicles. An increase in the
PCE deflator relative to the control
solution—the result of pass-throughs
of higher oil prices to nonenergy as
well as to energy products—also re-
duces real PCE, generally by lowering
income and real
household wealth. Compensation per
hour is also higher and tends to hold
down the reduction in real disposable

' income; however, it increases substan-

» relative to

hﬂlylmthmthaPﬂEdeﬂatanhe
nonwage components of disposable

respond only slightly to the
price increases. Employment is also
* down, tending to reduce labor income.

Initially, the decrease in real PCE
the control solution ac-
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counts for most of the decrease in real
GNP. After about a year, however,
nonresidential fixed investment and
inventory investment are down in re-
sponse to the reduction in PCE. Both
regidential and nonresidential fixed
investment are down because of
higher longterm interest rates (see
below). Government purchases are
also down in response to the increases

in the prices of noncompensation pur-.
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chases. Real net exports are up slight-
ly after the second quarter, despite
higher export prices, mainly because
of the assumed reduction in oil im-
ports. (Because of the relatively large
deflator for oil imports, this difference
is greatly magnified in current-dollar
net exports.) y

The unemployment rate is also up
relative to the control solution, as
lower output reduces employment. By

CHART 5

Effects of Price Shocks: Principal Simulations
(Price shock less control solution, relative differences)
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the 16th quarter, the rate is up nearly
1 percentage point and the spremd
continves to inerease alightly thereaf-
ter, lagging the modest turnaround in
the reduction in real GNP.

Current-dollar GNP ig initially up
sljghﬂ:,r Irom the sontrol solution, as

the increase in the daflator more t.han
olfsets the decresse in real GNP; it is
down in the 10th quartarandimrean—
ingly en thereafter, se the decveases
in real GNF axeeed the increases in
the deflator.

Personal income i changed little
from the control sclution for ebout
the firat 2 vears, a2 emaller wages ara
roughly offset by gomewhat larger
proprietots’ income, dividends, inter-
est income, and transfers to persons.
Thereafter, personal income is down
increasingly, reflecting reductions in
lahor income and eventually in inter-
est income. Lower lobor income res
flects reductions in employment that
cutweigh concomitent increases in
hourly compensation. Lower interest
income reflacts reductions in intersst
rates (zoe below).

Corporate profits are up substan-
tially from the control solution in the

SURVEY OF CURRENT BUBINESS

early quarters, as higher oil prices
are pagsed on to prices of finel prod-
uets. ¥ The increase diminishes gradu-
ally from the third guarter to the
middle of the period, as weakaned
demand tends to offset the price
offect, then increases again as wame
coete decresna. Shifts in sharea of na-
tional income from employes compen-
gation and net interest to corporate
pmﬁtaand,toalmerexternt,tupm—
prietors’ income are substantial by
ﬂmamlufth&penui

The ¢il price shock increasea the
Federal dafic:lt glightly in the first
two years. In this part of the period,
larger expenditures more than offest
larger receipts. In the third through
fifth years, the difference increases
This in<rease reaults from the effects
of an exogenous price shock on both
prices and real GNP. A decline rela-
tive to the control solution in parson-
al income in the later quarters (cen-
tered in weges} holds down receipts,
while expenditures are up because of

2. Mo windlall profits tax was wumed for this sim-
ulation.

Fabruary 1983

indexation and larger unemployment
benefits, 2

The yield on 4-to-6 month commer.
cial paper, B representative ghort-
term interest rate, is up significantly
in the early guerters, as larger cur-
rent-dollar GNP  increases the
demand for transactione balances in
the face of a fived money supply. In
the eighth guarter, the difference in
the commercial paper rate becomes
negativa and increasingly po thereaf-
ter. Differences in long-term rates, ag
examplified by Moody's average cor
porate bond yield, leg subatantially
the differemces in short-term rates.

Cage 2 Prive of primary tron and
steel products. —The GNP deflator is
up eignificantly less from correspond-
ing conteol-solution levels in this case
than in case 1. The maximum in-
craage (reached in the 12th quarter) is
15 percent, compared with 2.0 per-
cent In case 1. As might be expected,

£1. Infiation pr 4% tende to Dncreass the Fedaral gur-
m&#&mngdﬁ%%% e l.nﬂhw and
Thouisa wlloway, wiget:
Heriped Eptimnien and Automatic Inflation Effects,”
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because of the high atee]l content of
the commpdities included, the f{inal
product defletors showing the largest
relative imcrease are those for PCE
for motor wehicles and for producers’
dursble equipment cutlays. For con-
sumer expemnditures other than motor
vehicles, the direct price effects are
. small. Thus, the spread between in-

creases in the GNP and PCE deflators
jg greater than in case 1, in which the
direct effects of the exagenous price
increase are more widely dispersed
among final products. As a result, the
price-wage “spiral” in less proncunced
. than in case 1,

Neverthaless, real GNP is down
ahout as much as in case 1 in the

total real PCE is held down by reduc-
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ag noted, the PCE deflator is up less
than in case 1, Compensaiion per
hour is also up less. Real net sxports
are down slightly, in contrast to case
1, in which oil importe are smaller.

Corporate profits are up only mod-
erataly in the first three guarters and
down somewhat for about the next
two years, in contrast to case 1, in
which they are up continuously end
more substantially. This contrast re-
flecta both smailer corrent-dollar
GNP and larger capital comsumption
allowances in case 2, the latter being
due to higher capital replacemenat
coslte.

Case 8. Price of farm producis.—In
contrast to case 2, this price shock im-
pinges heavily on the PCE deflator—
epecifically, on the deflator for con-
sumer food purchasess. It also ine
creases substantially the deflator for
merchandise expurts, in which agri-
cultural commodities have a weight of
about 20 percent. Because of the ¢on-
centrated impaet on consumer prices,
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is up 2.3 percent, compared with 1.6
percent is case 1 and 1.1 percent in
case 2; the corresponding increases in
the GNP deflator are 2.2 percent, 1.2
percent, and 1.5 percent; for private
nonfarm compeneation per hour, they
are 1.5 percent, 0.9 porcent, and 0.5
percent.

Despite the larger price increases,
real GNP is down substantially less
than in cases 1 and 2 during most of
the aimulation pericd—in the 12th
quurier the loss is 1.2 percent, com-
pared with 1.9 percent in case 1 and
1.7 percent in case 2. The causes of
thia difference are the relatively low
price elasticity of conmsumer demand
for food (—10.36 in the long run) and,
asaociated with this low alasticity, the
substantial increase in farm propri-
etors’ income, which offasets the reduc-
tion in real labor income. Bacouse of
thi= ghift within personal income,
total real disposable income: and, as &

2L In the Non three quartem, sapecinlly the fion,

tions in real disposable in:unma that the pnﬂa-wage spiral i3 more pro- ﬂﬂnﬂmthhmmhghhamunflﬁmw?
are almost as large as in case 1 nounced than in both cases 1 and 2, wﬂ“mi“‘:hﬂl"m‘h wm'mu b W""M‘;

through the 12th quarter, although,

By the 12th quarter, the PCE deflator

Jerwer in. thoee quartars.,
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result, real PCE are reduced much
lege than in the previoua cases. ™

By the 2th quarter, however, the
decline in real GNF g es large as in
cese 1 and levger than in case 2. This
catchup reflecta primarily a large de-
creame in regidential investment,
which {5 in tum due to higher mort-
gage interest rates and a lower real
returntuownmofrenmlhuusing

Increases in the unemplo:,rment
rate are small during the fist 3
yeﬂrs—ﬂd. percentage poinia by the

12th quarter compared with 0.7 per-

cantage points in case 1 and 0.6 per-
centage points in case 2. A sizable
share of the decreases 1o Teal GNP—
during the first 3 years, shout one-
third on the aversge—is in gross farm
product, to which there ia no sigaifi-
cant emmployment responee. The smalls
er decrease in employment tends to
hold up real wages.

mmmmmmmmum

miach aaaller.

SURVEY OF CURRENT BUSINESS

Because farmers, most of whom are
unimorpmted, are the beneficiaries

larger
squeeze the share of corporate profits.

Bacause marginal tax rates on profits
are high, the Federal fiscal balance
eventually moves toward substantial-
l¥ larger deficits.

The increases in current-dollar
GNP, in contrast to smaller increases
or dam in pravious cases, togeth-
er with a fixed money mupply, vield
short- and longierm interest rates
that remain above controlaclution
levels, in contrest to lower ratem in
the previous cases. Higher interest
rates contribute to weakness in resi-
dential and nonresidential fixed in-
vestment.

Case 4. Implict price deflators for
Ffinal 13, =The macroeconomic
effects of increasing final-product de-
flators proportionally ere, in general,
remarkably similar te those resulting
fram the domestic ofl price shock. Be-
cause final-product prices are divectly
and imimediately incressed by the
price shock in this case, increases in
the GNP deflator and decreases in
real GNP gpre larger in the early

Fehruary 1058

quarters of the simulation than in
caee 1.

In the fourth quarter, although the
PCE and GNP deflatore are up rough-
ly the sama a8 in case 1, real GNP i
down substantizlly more~93% bhillion
in 1972 dollars—than in case 1. More
then one-half of the difference he-
tween the twoe cases in real GNP is
due to nonregidential fixed invest-
ment, which responds to reduced cash
flow ae well aa to earliar reductiona in
final sales. The impact on cash flow is
from smebler corporate profits, which,
in contrast, initially incresse in case
1. In addition, real PCE iz down $2.6 |
billipn more than in case 1, mainly
because of a larger reduction in em-
ployment, and inventory investment
i down §1.7 bhillion more becamse of
lower final anles,

Table 1.4 —Effects of Price Shocks: Cass 4. ImpBcit Price Deflatora for Final Frodecta
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a3 in the aggregate deflators, are
amall.

A differance however, in
resl net exports, hecause of lower oil
imporis in case I; the difference ia
mepnified in current-dollar net ex-
ports because of the relatively high
deflator for oil imports and, to a
somewhat emnaller degree, in current-
dollar GNP and corporate profits
Lower cwmrrent-dollar GNP resulia
eventunlly in larger reductipns in in-
terest rates, Conssquently, hetween
the ends of the fourth and fifth years,
there is more of a positive turnaround
in real fixed investment and, accord-
ingly, in the reduction in real GNP,

Two important conclusions can be
derived from thie analysis. First, an
sxogenolls Increase i the peneral
price level—as distinct from an exoge-
nouz increase in the price of a partic-
ular commodity—is far from neutrsl
jn ita impact on economic activity
{ie., on real GNP and employment).
Although such a price increase pro-

income, it vesults in a shift in income
shares from those with a relatively

SURVEY OF CURRENT BUSINESS

high propensity to spend to those
with & relatively low propensity to
spend. This shift, in tumn, leads to a
net reduction in remi expenditures
the reduction in aggregute demand,
which is reinforced hy multiplier feed-
backs, persiste—as does the increase
in the price lavel—with only a modest
revareal of the raduetion within the 5-
year simulation period.

Second, some relative price in-
creases, such Be an increase in the
prica of crude oil, have effacts similar

of these commodities and limited aub-
etrlhtuhabﬂl ity of lower priced alterna-
ves.

Cese 5. Implicit price deflator for
conatioper purchases of new ond ned
used eutomobiles.—Real GNP is down
more and unemployment ia up more
from the control solution in this case
than in gny other. By the fourth
quarter, with & 1.3percent increase in
the GNP deflator—about the same in-
orease a8 in case 4-—real GNP iz down
3.3 percont, compared with 1.9 per-
cent in cope 4, and unemployment is
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18,33 porcemiage Fonin, compered
i L4 parcen points in ¢asa 4,

The price shock results directly in a
large reduction in real suto pur-
chanes. This reduction, together with
that in real disposable income result-
ing from both the higher overall PCE
deflator and lower smployment, re-
duces real FCE generally and both

E

falloff in corporate profits reinforces
the reduction in nonreasidential fized
investment. Net exporta are up some-
what because of lower imports.

The reduction in real GNP beging
to moderate in the fifth quarter, pri-
marily becavwse of a sudden dropoff in
the inflation rate, pa messured by the
four-quarter changs in the PCE defla-
tor—a variable that has a substantial
negative affect on total real PCOE.
Moderatione in the reductione in
gthar GNF components sccompany or
follow that in PCE. Although the re-
duction in GNP is smaller than in the
Tourth gquarter, it remains large until
the fifth year, as the price-wage spiral
rasults in continuing increases in the
FCE deflator. In the fourth year,

Takle 1.5—Effecte of Price Shocks: Case 8. Implicit Price Deflator for Copsumer Purcheses of New nwd Net Used Antomobiles
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higher unemployment rates reduce
the wagerate increases, This effect,
together with higher productivity and
a pubatantial reduction in long-term
interest rates, reduces the increase in
tha PCE deflator, which in turn re-
duces the decrease in real GNP from
27 percent in the 16th gnarfer to 2.0
percent In the 20th.

Corporate profits are down sharply
in the early quarters in reasponse to
the veduced demand. Aftar widening
through the fourth quarter, the differ-
ence relative to the control solution
nacraws sharply. In the 10th quarter,
the difference hecomes positive and
by the 20th quarter, profits ara up
nearly $21 hillion, although current.
dojlar GNP is dowmn more than $24
billion, The large incremse in profits
toward the end of the peried is
mainly due to large reductions in em-
ployee compensation and net intarest.

Case 8. Implicit price defTator for
personal consumption expenditures for
household operation, excepd gas and
eleciricify.—Because of the much

auntomebiles, real PCE for houscheld

SURVEY OF CURRENT BUSINESS

operation is reduced by much amalley
amounis than are antomobile pur-
chasea in came 5. Az a vesult, total
real PCE and reali GNP are reduced
substantially less during the first two
years after the price shock then in
case b and unemployment rises less.
The smaller increase in unemploy-
ment, however, produces a smaller
offset to the effect of the higher PUE
deflator on compensation per hour;
thus the prica-wage apiral is stronger.
By the 12th quarter, compensation
per hour i& up 1.6 percent compared
with 1.1 percent in case 5. Smaller re-
ductions in employment also tend to
hold up real disposmabie personal
ineome and thug real PCE. Neverthe-
less, becausa the PCE deflator is alsg
up more, tending to reduce both real
disposable peracnal income and real
household wealth, real PCE is dovn
as mich in case 6 an in case § by the
16th quarter. Moreover, with the
money supply fixed, smaller reduc-
tions in current-dollar GNP (reflect-
ing the higher GNP deflator) eventu-
ally regult in higher long-term inter-
eat rates, which tend to depress fixed
investment. Thus, after 3 years, re-
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ductions in real GNF are somewhat
larger than in case 5.

Berause this case is comparable to
case 3 in the mense that the price
shock impinges on 8 PCE component
with & relatively low prica elasticity
of demand, similar macroeconomic re-
sults raight be expant.ad (apart from a
short-run timing difference, due to
the logged passthrough of farm
prices). The price effects are, indeed,
roughly similar afier the first year.
However, real GNF iz down more
than in case 3 because of a stronger
s}ﬂft of income shares frum personal

Case 7. Implicit price deﬂatur for
investment fr producers’ durable
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equipmend, except motor vehicles—A
yelatively low price elasticity of
* | demand—in the long run, about
—{.3—attaches to invesbment in pro-
ducers’ durable equipment. The en-
dogenous responses in thie case are
much smaller than in any of the pre-
vious c¢ases. Because the esogenous
price increases is for & nonconsump-
tion ecomponent of GNP, so that there
t iz only a very small feedback to the
FCE deflotor, redactions in real dis-
posable income and real household
wealth, and thus, in PCE, are small,
Together with the small increazes in
the PCE deflator, in¢reasss in unem-
ployment, although modest, virtually
prevent a price-wage spiral. ¥
An inltial etepaup in cash f{low
raises nonresidential fixed investment
above the contrel seluatioy in the first
d eecond quarters. By the third

i e el
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quartar, howevar, the difference is
negative. PCE is again the real GNP
component showing the largest ahso-
lute decreasz from the control solu-
tien; reductions in real household
wenlth a3 well an the reductions in
real dispoeable income contribute to
this effect.

Farying the ecoromic and policy envi-
ronment

The results presented thus far have
been for & HU/NMP environment.
The effects of varying the unemploy-
ment rate in the control solution and
tha assumed monstary policy re-
sponse in the shocked solution will
now be examined, using case 1 for il-
lustration {see table 2 and chart 6).

The reaults for case 1 are {llustra-
tive of all of the price shock cases re-

in the senge thet they indicats
the direction and, for many of the
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mately the same magnitude for all
the cases,

Lovrunempioyment conirol  soin-
tior.~In both the LU/NMP and HU/
HMP cases, the differences from the
control solution in real GNP and the
GNP deflator are about the same for
the first six quarters. ™ After that,
however, the differences begin to di-
verge. Because of the nonlinear rele-
tionship betweern: changes in the wage
rate and the level of unemplovinent,
an increment to the unemployment
rate of a given size that results from
a positive price shock has a aubsian-
tially more mitigating affect on com-
pengation par hour when that incre-
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of T% to 8 percent (HU). Thus, the
price-wage spiral is weaker than in
the HU-based simulation.

The differences from the LU control
solution in aggregate price level and
compensation per hour begin to trend
down in the third year; in the HU-
based simulation, such a trend begins
only in the fifth year. In the final
guarter of the LU-based simulation,
the GNP deflator is up only 0.7 per-
cent, compared with its peak increase
of 1.5 percent in the seventh quarter
and 1.7 percent in the final quarter of
the HU-based simulation; compensa-
tion per hour is actually down 0.5 per-
cent, with the effect of higher unem-
ployment on the wage rate dominat-
ing that of higher prices.

The price increases in the
LU-based gimulation hold down the
reduction in real GNP, which also
eventually reverts toward zero.
During the last half of the period,
when the reductions tend to diminish,
they are much smaller than in the
HU-based simulation. The reduced
price increamses operate through
higher real values of household finan-
cial assets, which hold down the re-
duction in PCE (real disposable
income is down about the same in the
two simulations), and through lower
interest rates and larger profits,

SURVEY OF CURRENT BUSINESS

which hold up fixed investment; also,
the reductions in real government
purchases are smaller, A larger shift
in income shares from wages and in-
terest to profits occurs in the LU-
based simulation, another result of
the greater sensitivity of wage rates
to changes in unamplugmnt.

seem that a
positive price shock is more self-limit-
ing when it impinges on a high-em-
ployment economy, in which one
might expect the potential for trigger-
ing accelerating inflation to be strong-
er, than when it impinges on a low-
employment economy. The explana-
tion is that a puaitlw price shock,
which is characterized in this article
auauna—hmaemmuusﬂep-upma
price or price level, has only a transi-
tory inflationary mpacl'.. Fundamen-
tally, it is deflationary, tending to
lower demand and, eventually, prices.
The deflationary effect is greater at a
lower unemployment rate because of
the nonlinearity in the response of
wage rate changes to given shifts in
the unemployment rate.

Monetary accommodation.—Again
using the HU control solution and
case 1, the AMP assumption of in-
creasing M2 1 percentage point has
virtually no effect on the aggregate
price level during the first half of the

Table 2—Effects of Price Shock with Alternative Unemployment Rates and Monetary Responses:
Case 1
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period and only a slight effect during
the last half of the period. The reduc-
tions in real GNP are only slightly
smaller, due to lower interest rates.
The differsnces between the AMP
and NMP simulations are also small
usingtheLUnontmlmlutmn Howey-
er, in the LU/AMP simulation, there
are somewhat larger price responses
relative to those in the LU/NMP sim-
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ulation than in the HU/AMP simuia-
tion relative to the HU/NMP simula-
. tion, with noticeable differences in
the GNF deflator appearing ae early

= pg the fourth quarter; by the end of

_ the pericd, the deflator is 0.4 percent
hlgher in the LU/AMP simulation
than in the LU/NMP eimulation, in
anntrast to & corresponnding diffarence
* of only 0.1 percent in the HUbased
_pimulations. There is less of a con-
" trast between differences in real GNP
, responses=—AMP versus NMP—when
the L1J- and HUf-based simulations
are comparad. Toward the end of the

r
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period the differences are elightly
emaller for the LU-based mmu]atmns,
the result of the larger price differ-
ences. Although these differences are
not large, they show that the demand
stimuluz created by the larger money
supply hae more inflationary impact
in a high-amployment than a low-em-
ployment economy, wheress, as noted
earlier, a price shock itself has &
move inflationary impact in a low-em-
ployment sconomy.

It may he nut&d t}]iz;an atcomnma-
dating monetary po a3 here de-
fined, doas not, even after 5 years,
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neutralize the effects on real output
and employment of a price shock, and
resnlts in higher price levels. Al-
though curreni-dollar GNP is larger
in the AMP simulation than in the
NMP simulation, the differences are
not nearly enough to maintain con-
gtancy it the velocity of mooey. This
implies that the money supply must
be increased several times the
amount required to accommodate the
additional transactione demand en-
gendered directly by the price shock
in order to neutralize the effects on
real output and employment.



